Introduction
The brown hare is a seasonal polyoestrous induced ovulator: under natural conditions, the first fertile matings occur at the beginning of December, when daylength is short, and the first parturi¬ tions take place in mid-January. The last matings occur at the beginning of September. Fertility, estimated by testicular weight and by litter size, is maximum from April to June (Hewson, 1964; Raczinski, 1964; Martinet et al, 1970; Lincoln, 1974) . Photoperiod is one of the factors regulating the annual reproductive cycle (Martinet & Moret, 1971; Meunier & Martinet, 1986) . In most seasonal mammals, the development and activity of gonads may be correlated to variations in plasma concentrations of circulating gonadotrophin. In a preliminary study, it was shown that, in the doe hare, the basal LH values are low but the pituitary response to LHRH varies from September to June (Caillol et al, 1984) . In hares ovulation occurs as a consequence of mating. The sexual receptivity of female hares is very difficult to predict, even for animals kept in permanent pairs. Furthermore, sexual chases are often long and violent and usually take place during the night. The LH surge and the sequence of endocrine events initiated by mating are therefore difficult to study. In the present study we determined the monthly variations of LH release in response to a single LHRH injection and the subsequent ovarian activity. 15, 30, 60, 90, 120 , 300 min and 24 h after injection. Plasma samples were prepared after centrifugation at 4°C (5000 g) and stored frozen until assayed.
In January, February and September, ovulation was confirmed by laparotomy under thiopentone sodium anaesthesia, 4 days after LHRH injection. When ovulation occurred, blood was collected from day 4 to 18 after LHRH injection. From March to August, the presence of corporalutea was tested by progesterone assays (Caillol & Martinet, 1979) .
Measurements of LH and progesterone. LH was measured as previously described (MondainMonval et al, 1985) . The rabbit anti-ovine LH antiserum was kindly supplied by Dr G. D. Niswender (GDN 15) ; the highly purified ovine LH (LER 1056-C2) used as a tracer and the canine LH (LER 1685-1) used as a standard were provided by Dr L. E. Reichert. The sensitivity of the LH assay was 0-4 ng/ml, and intra-and inter-assay coefficients of variation were 4 and 6%, respectively.
Progesterone was measured using a specific radioimmunoassay according to Caillol & Martinet (1976) . Non-radioactive progesterone was purchased from Steraloids (Wilton, NH 03086, U.S.A.), [l,2,6,7-3H] performed after hexane extraction (Merck analytical grade). Bound and free fractions were separ¬ ated using a dextran-charcoal mixture. The antiserum was highly specific, the major cross-reactions being 7-5% with deoxycorticosterone and 5a-pregnane-3,20-dione. Blank (Fig. 1) . The basal concentration of LH remained undetectable from October to the end of January. From March, it increased significantly to reach a maximum in July (1-44 ± 0-57 ng/ml) and decreaased from August (Fig. 2a) . The value of the LH peak 15 min after LHRH was 10-5 ± 1-2 ng/ml from September to December; this value increased from January (470 ± 8-0ng/ml) to July (106 ± 33 ng/ml), decreased in August (69-4 + 10-6 ng/ml) and in September-October (19-9 + 3-2 ng/ml) (Fig. 2b) . For the second peak of LH, values were low in January (11-0 ± 2-2 ng/ml), increased to 90-6 ± 12-4 ng/ml from March to July and decreased in August (24-5 ± 5-1 ng/ml) (Fig. 2c ). Values are mean ± s.e.m. for the no. of females indicated. In January-February, the asterisked values differ significantly from those of MarchMay and of June-July-August. In June-July-August, the asterisked values differ significantly from those of January-February and of March-May (*P < 0-05; **P < 0-01).
amount of progesterone secreted was greatly enhanced, when compared with anoestrus. From January to August, the pattern of the periovulatory progesterone secretion did not vary signifi¬ cantly. Mean concentrations were around 500 ng/ml at 1 h after injection; they rose to 739-8 ± 74-7 ng/ml (n = 34) 2 h after LHRH, at the moment of the second peak of LH. By 24 h after injection, progesterone concentrations were still above 100 ng/ml (Fig. 3) .
Ovulation. The release of LH was able to induce an ovulation only between January and August. (Fig. 4) Davis & Meyer (1973) for the snowshoe hare. In the brown hare, the pituitary response to LHRH was maximum from March to July; from January to August, the pattern of LH release was modi¬ fied and a second peak appeared 2 h after a single LHRH injection. These results agree with the previous observation of Davis & Meyer (1973) (Aboul-Ela et al, 1983) . Some results indicate that, in the male, the pituitary sensitivity to LHRH is maximum just before the breeding season (ram: Lincoln, 1978 ; red-deer: Lincoln & Kay, 1979; white-tailed deer: Plotka et al, 1984) . The typical profile found during the breeding season in the hare has already been described for some animals. In the anoestrous ewe, injection of 50 µg LHRH elicits a biphasic response of LH release (Kanchev et al, 1984) . The same profile was described for oestrogen-treated intact rabbits after mating (Kanematsu et al, 1974; Goodman & Neill, 1976) or after a single LHRH injection (YoungLai, 1977) . In rabbits the release of LH after the constant infusion of LHRH was higher in oestradiol benzoate-treated intact and ovariectomized females (Carlson & Perrin, 1979) . During constant infusion of LHRH, the pituitary cells of the female rat were able to secrete LH in a biphasic manner (Loughlin et al, 1984) .
These observations suggest the existence of two pools of LH, the first one being rapidly releas-able, the second one corresponding to a 'storage pool' or to an increased gonadotrophin synthesis. (Wildt et al, 1980; Glover et al, 1985) .
A similar observation has been reported for the buffalo by Aboul-Ela et al (1983) . In ewes, however, there is no difference between the amounts of LH released in ovulating and non-ovulating animals after LHRH treatment (McNeilly et al, 1981) .
In the hare, the release of LH induced by LHRH was always followed by a rapid and transient rise in progesterone. This progesterone secretion originates from the ovary, probably from the large amount of interstitial tissue (an injection of hCG is not able to induce a periovulatory rise in progesterone in ovariectomized hares (M. Caillol, unpublished data)). In the rabbit, peaks of pro¬ gesterone and 20a-dihydroprogesterone have been reported at 2 h and 6 h respectively after hCG injection (Hilliard & Eaton, 1971; Lau et al, 1978) . In contrast, the cat does not exhibit any preovulatory rise in progesterone (Wildt et al, 1981) . During anoestrus in the hare progesterone secretion remains relatively low, with maximum levels similar to those reported for the rabbit. During the breeding season, this secretion increases considerably. This very large periovulatory progesterone secretion might be partly responsible for the enhanced pituitary réponse to LHRH. In the rabbit, the role of periovulatory progestagen secretion is controversial: Hilliard & Eaton (1971) showed that progesterone and 20a-dihydroprogesterone produced prolonged LH responses in oestrogen-primed ovariectomized does. In contrast, Goodman & Neill (1976) and YoungLai (1977) showed that neither 20a-dihydroprogesterone nor any other ovarian hormone is required after copulation for normal LH release. This very large periovulatory progesterone secretion might also influence follicular growth and ovulation. Nevertheless, Holmes et al (1985) showed that the rise in progesterone occurring immediately after the LH surge is not a prerequisite for ovulation in the rabbit.
In the hare, LHRH injection during the breeding season induces pseudopregnancy. The amount of progesterone secreted and the length of pseudopregnancy were maximum from June to August when the litter size was maximum in our breeding stock (M. Caillol (McNeilly et al, 1981) or lactational anoestrus (Wright et al, 1983 
